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erties such as thermal transfer receiving properties, weatherability. etc, and patterning on said marking film 
with a thermal transfer ribbon. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a thermal transfer recording method which permits the 
facile formation of a fine or complicated, multi-color character or pattern on a marking film in quick operation 
at a low cost. 

It is another object of the present invention to provide a thermal transfer recording method, which can give 
a recorded marking film having excellent weatherability, abrasion resistance and scratch resistance. 

It is another object of the present invention to provide a thermal transfer recording method for the thermal 
transfer of a character or pattern to a marking film by means of a thermal transfer printer which permits facile 
maintenance and inspection. 

According to the present invention, there is provided a thermal transfer recording method comprising pat- 
terning on a marking film which is a plastic film containing a heat adhesive resin or which is a plastic film on 
which a heat-sensitive image-receiving layer composed mainly of a heat adhesive resin is formed, with a ther- 
mal transfer ribbon prepared by consecutively laminating a separable layer and a coloring ink layer consiting 
essentially of a resin and a coloring material on one surface of a substrate. 

20 DETAILED DESCRIPTION OF THE INVENTION 

The thermal transfer recording method of the present invention is carried out using a thermal transfer rib- 
bon prepared by forming a heat-melting ink layer on one surface of a substrate and a marking film which is a 
plastic film containing a heat adhesive resin or which is a plastic film on which a heat-sensitive image-receiving 
25 layer composed mainly of a heat adhesive resin is formed. 

In a specific embodiment using a marking film having a heat-sensitive image-receiving layer, the heat- 
melting ink layer and the image-receiving layer are stacked one on the other, and in this state, the heat-melting 
ink layer forming a character or a pattern is melt-transferred to the image-receiving layer by applying a heating 
means such as a thermal head to that side of the thermal transfer ribbon which is not in contact with the heat- 
melting ink layer, whereby the character or pattern is directly formed on the surface of the marking film. That 
is, when a plastic film contains a heat adhesive resin which can be easily melted at a heat volume applied during 
the thermal transfer recording, or when a plastic film has on its surface an image-receiving layer formed of 
said heat adhesive resin, the thermal transfer ink and the marking film which are in contact are easily thermally 
melted in an interface, and allowed to adhere to each other, at a heat volume and a pressure applied during 
the thermal transfer recording, whereby character- or pattern-recorded film excellent in transfer properties and 
adhesion can be obtained. 

The thermal transfer recording method of the present invention has the following advantages. 
The present invention uses a thermal transfer printer which permits facile maintenance. 
A desired image (i.e., a character or pattern) having a resolution depending upon the density of heat- 
generating elements of a thermal head can be obtained at a low cost immediately. 

A multi-color image-recorded film can be obtained by carrying out transfer operations using thermal trans- 
fer ribbons which give different colors. 

The thermal transfer recording method of the present invention can be used in combination with existing 
image forming means such as silk screen printing. 

The marking film on which a character or pattern is recorded by thermal transfer can be cut to any desired 
forms. 

That surface of the marking film which has a recorded character or pattern can be coated wit h a transparent 
plastic film. 

The constituent members used in the thermal transfer recording method of the present invention will be 
so explained hereinafter. 

The marking film used in the present invention has a characteristic feature in that since it is a plastic film 
containing a heat adhesive resin or a plastic film having on the surface a thermal transfer image-receiving layer 
composed mainly of a heat adhesive resin, it has excellent thermal transfer receiving properties to a heat- 
melting ink, which conventional marking films do not have. 

The plastic film used in the present invention is a film formed from at least one of a polyvinyl chloride resin 
a polyester resin, a polyurethane resin, polyethylene, polypropylene, polystyrene, nylon, polyimide and a poly- 
vinyl resin. Preferred is a film formed from a polyvinyl chloride resin, a polyester resin or a polyurethane resin 
The plastic film preferably has a thickness of 30 to 500 urn. Particularly preferred is a polyvinyl chloride resin 
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film which has so high flexibility that it can be uniformly attached to a curved or roughened surface. 

The polyvinyl chloride resin has a polymerization degree of 300 to 2,000, preferably 600 to 1,500, and in- 
cludes a polyvinyl chloride resin alone and a resin obtained by the copolymerization of vinyl chloride and other 
monomer such as an olefin monomer, a diene monomer, a halogenated vinyl monomer, an acrylic ester mono- 
mer, a methacrylic ester monomer, a vinyl ester monomer or a styrene monomer. More specifically, the poly- 
vinyl chloride resin includes an ethyiene/vinyl chloride resin, a vinyl chloride/vinyl acetate resin, an ethyleneM- 
nyl chloride/vinyl acetate resin and a urethane/vinyl chloride resin. In particular, a polyvinyl chloride resin having 
a softening point of 180°C or lower serves to improve the adhesion to a heat-melting ink. The plastic film used 
in the present invention may be a film formed from one of the above polyvinyl chloride resins or at least two 
of them in combination. 

The plastic film may contain known additives such as a plasticizer, a coloring material, a heat stabilizer, 
an ultraviolet absorbent, an antistatic agent, an antioxidant and a lubricant. 

The plasticizer includes a low-molecular-weight ester plasticizer formed from a carboxylic acid and a mono- 
valent or polyvalent alcohol, a liquid polyester plasticizer, an alkyd liquid plasticizer and an oxirane oxygen- 
containing epoxy plasticizer. The carboxylic acid includes phthalic acid, isophthalic acid, tetrahydrophthalic 
acid, adipic acid, sebacic acid, maleic acid, fumaric acid, trimellitic acid and oleic acid. 

The coloring material includes colored organic pigments and inorganic pigments conventionally used in 
printing inks. Further, a colorless or white extender pigment may be incorporated for improving the fluidity and 
imparting the anchoring effect of a heat-melting ink. A colored coloring material is preferred for obtaining a 
marking film having an aesthetically fine appearance, and a white coloring material is preferred for showing 
a character or pattern in good contrast. 

The heat stabilizer includes calcium stearate, barium stearate, lead stearate, basic lead sulfite, dibasiclead 
phosphite, dibutyltin dimaleate, dibutyltin dilaurate, dibutyltin dimercaptide, dioctyttin dimaleate, dioctyltin dl- 
laurate, dioctyltin dimercaptide, a tin diol derivative and a complex of these. 

The ultraviolet absorbent is selected from compounds which absorb light having a wavelength of 290 to 
400 nm. The ultraviolet absorbent includes benzophenone compounds, benzotriazole compounds, salicylic 
acid phenyl ester compounds, cyanoacrylate compounds, cinnamicacid compounds and aminobutadiene com- 
pounds. An ultraviolet light shielding agent may be used. The ultraviolet light shielding agent includes titanium 
oxide fine powder, zinc white, talc, kaolin, calcium carbonate and iron oxide. 

The antistatic agent includes polyoxyethytenealkyl amine, polyoxyalkyl amide, polyoxyethylene alky! ether, 
glycerin fatty acid ester, sorbitan fatty acid ester, alkyl sulfonate, alkyl benzene sulfonate, alkyl sulfate, alkyi 
phosphate and quaternary ammonium sulfate. The antistatic agent particularly serves to prevent the adhering 
of dust which would cause the occurrence of a white spot in a recorded character or pattern. 

The lubricant includes hydrocarbon lubricants such as liquid paraffin and polyethylene wax, fatty acid lu- 
bricants such as stearic acid and oxyfatty acid, fatty acid amide lubricants, natural or synthetic ester wax and 
alcohol lubricants. The lubricant is used in such an amount that does not affect the thermal transfer. The lu- 
bricant improves the feeding of a marking film within a thermal transfer printer and the abrasion resistance of 
a marking film surface. 

The heat adhesive resin includes a styrene/maleic anhydride copolymer, a styrene/acrylate copolymer, a 
styrene/methacrylate copolymer, polyvinyl acetate, a vinyl chloride/vinyl acetate copolymer, polyethylene, 
polypropylene, polyacetal, an ethyl ene/vinyl acetate copolymer, an ethylene/acrylate copolymer, an a-ole^ 
fin/maleic anhydride copolymer, an esterification product of an a-olefin/maleic anhydride copolymer, polystyr- 
ene, polycaprolactone, pdyacryiate. polymethacrylate, polyamide. an epoxy resin, a xylene resin, a ketone 
resin, a petroleum resin, sucrose ester, rosin or rosin derivatives, a coumarone-indene resin, a terpene resin, 
a polyurethane resin, synthetic rubbers such as styrene-butadiene rubber, polyvinyl butyral, nitrile rubber, ac- 
ryi rubber and ethylene/propylene rubber, and a polyester resin. 

Of the above heat adhesive resins, preferred are those which are hard solids or have no adhesion prop- 
erties at room temperature. These resins generally have a glass transition temperature (to be referred to as 
Tg hereinafter) of -30 to 80°C or a softening or melting point of 40 to 180°C. Particularly preferred are those 
resins having Tg of -10 to 30°C and a softening or melting point of 50 to 150°C. A resin having Tg lower than 
the above lower limit and a softening or melting point lower than the above lower limit shows adhesion prop- 
erties or fluidity at room temperature. As a result, a marking film undergoes a change with time, and it is liable 
to cause troubles such as blocking. Further, when a marking film is used outdoors, soot and smoke in atmos- 
phere are adsorbed on the marking film surface to render it unclean. A resin having Tg higher than the above 
upper limit and a softening or melting point higher than the above upper limit is poor in heat sensitivity, and 
very poor in image transfer properties. 

As the heat adhesive resin, particularly preferred are a highly crystalline or partially crystalline resin such 
as polycaprolactone of the formula of -(CH 2 CH 2 CH 2 CH 2 CH 2 COO) n - (melting point, about 60°C), a crystalline 
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polyester resin, an epoxy resin and sucrose ester. 

In particular, sucrose octabenzoate (melting point 78°C) and sucrose octaacetate (melting point 72°C) sat- 
isfy the above requirements of hard solids and no adhesion properties at room temperature, and they have 
sharp melting points and low melting viscosity similar to that of wax and thus satisfy the heat sensitivity which 
5 is one of the important properties for thermal transfer. Further, sucrose octabenzoate is remarkably suitable 
since it improves the weatherability. Sucrose octabenzoate decreases the film strength to some extent when 
used alone, and it is therefore preferred to use sucrose octabenzoate in combination with a resin which can 
give a film having high strength. The amount of sucrose octabenzoate based on the total amount of heat ad- 
hesive resins is preferably 10 to 90 % by weight, more preferably 30 to 90 % by weight 

10 For improving the marking film in anti-blocking properties and soot and smoke resistance, it is preferred 

to use a fluorine-containing compound or a silicon-modified resin in combination with the above heat adhesive 
resin. The fluorine-containing compound includes a graft polymer in which acryl side chains bond to a main 
chain of a fluorine resin, fluorine-containing copolymer resins such as a copolymer obtained from a polyf luoro 
group-containing vinyl monomer and other vinyl monomer, a fluorine-containing surfactant and a fluorine-con- 

15 taining wax. The silicon-modified resin includes a resin in which polyorganosiloxane is introduced into a main 
chain or side chains. Above all, preferred are a silicon-modified polyurethane resin having a polyorganosilox- 
ane chain in the main chain and a silicon-modified acrylic resin having a polyorganosiloxane chain in the side 
chains. The heat adhesive resin may be used in combination with other resin. 

The marking film which is a plastic film containing the heat adhesive resin is produced by forming a resin 

20 composition containing 100 parts by weight of any resin described regarding the plastic film and 1 to 40 parts 
by weight of the heat adhesive resin into a film. The molding method includes an extrusion method, a calender 
method, a solution casting method, a sol casting method and a semi-sol casting method. Of these methods, 
particularly preferred are a sol casting method or a semi-sol casting method which do not involve hot roll proc- 
essing in the formation of a film, since the resin composition contains the heat adhesive resin. 

25 When the marking film is formed by a hot processing such as a calender method, the content of the heat 

adhesive resin in the plastic film is preferably 5 to 10 parts by weight for preventing the adhesion of the film 
to hot rolls or properly securing the film flexibility required when the marking film is used. When the marking 
film is produced by a casting method, the heat adhesive resin is required to be soluble in a solvent used, or a 
heat adhesive resin which is not at all soluble in a solvent cannot be used. In this case, a casting solution may 

30 contain a partially swollen undissolved resin. For example, a marking film which is a vinyl chloride copolymer 
film containing a heat adhesive resin is produced by a casting method as follows. The vinyl chloride copolymer 
resin, the heat adhesive resin, a plasticizer, a solvent and other optional component(s) are mixed and stirred 
to prepare a high- viscosity coating solution in a paste-like and sol-like state, and cast over a support sheet 
having film releasability such as a silicon-containing process paper sheet having f am releasability or a stainless 

35 steel plate treated to have film releasability. Then, the high- viscosity coating solution is melted by heating it 
at 160 to 220°C for approximately 1 to 10 minutes, whereby the intended marking film having a thickness of 
30 to 150 *im can be obtained. The solvent is selected from organic solvents for a sol such as butanol, butyl 
acetate, acetic acid, ethylene glycol monomethyl ether, diisobutyl ketone, xylene, cyclohexanone, aromatic 
petroleum naphtha, solvent naphtha and trichlene. These solvents may be used alone or in combination. 

« The marking film which is a plastic film having on the surface a heat-sensitive image-receiving layer com- 

posed mainly of the heat adhesive resin can be produced by a solvent coating method in which a composition 
for forming an image-receiving layer is dissolved or dispersed in a solvent or water to prepare a coating solution 
and the coating solution is applied and then dried, or by a hot-melt coating method in which a composition for 
forming an image-receiving layer is melted under heat to form the layer. The thickness of the heat-sensitive 

is image-receiving layer is preferably approximately 0.1 to 10 urn, more preferably approximately 0.2 to 2 um. 

The heat-sensitive image-receiving layer is composed mainly of the above heat adhesive resin, while it 
may contain the above additives such as a plasticizer. a coloring material, an ultraviolet absorbent and an an- 
tistatic agent 

For further improving the marking film in outdoor weatherability and soot and smoke resistance, the mark- 
so ing film may be produced by forming on a plastic film a highly-heat sensitive first image-receiving layer com- 
posed mainly of a heat adhesive resin having Tg of -30 to 30°C or a softening or melting point of 40 to 80°C 
and further forming thereon a second image-receiving layer excellent in weatherability and soot and smoke 
resistance which is mainly composed of a heat adhesive resin having Tg of 30 to 80°C or a softening or melting 
point of 80 to 180°C or which is composed of a resin mixture of the above heat adhesive resin with the above 
5 fluorine-containing compound or silicon-modified resin. In this case, the thickness of the second image-re- 
ceiving layer is preferably as small as possible for preventing a decrease in transfer image receiving properties. 
That is, the above thickness is preferably 0.5 um or less, more preferably 0.1 um or less. 

A character or pattern is transferred to one surface of the marking film from the thermal transfer ribbon. 
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The other surface of the marking film may be coated with an adhesive such as an acrylic adhesive, a urethane 
adhesive, a rubber adhesive or a silicon adhesive in a coating thickness of 10 to 200 urn and then with a sep- 
arable sheet. The adhesive is generally selected from those having an adhesion strength of 1,000 to 2,000 
gr/25 mm width (JIS-Z0237, adhesive tape adhesive sheet test method) depending upon the material and sur- 
face state of a surface to which the marking film is to be attached. Further, the adhesive may be selected from 
those adhesives having an adhesion strength of 50 to 1,000 gr/25 mm width, preferably 500 to 900 gr/25 mm 
width. In this case, the marking film can be peeled off without any residual adhesive on the surface to which 
the marking film has been attached and without any peel strength exceeding the breaking strength of the mark- 
ing film. 

The thermal transfer ribbon used in the present invention has a heat-melting ink layer formed by consec- 
utively laminating a separable layer and a coloring ink layer on a substrate. The coloring layer substantially 
does not contain waxes which affect the weatherability, adhesion and abrasion resistance. For further improv- 
ing the adhesion, an adhesive layer may be formed on the coloring ink layer. 

The substrate used in the thermal transfer ribbon includes a polyester film excellent in heat resistance and 
mechanical strength (e.g., polyethylene terephthalate and polybutylene terephthalate), a polyolef in film (e.g., 
polypropylene), a polyamide film (e.g., nylon), a cellulose film (e.g., triacetate) and a polycarbonate film. A poly- 
ester film is particularly preferred, since it is excellent in heat resistance, mechanical strength, tensile strength 
and tensile stability. The smaller the thickness of the substrate is, the higher the thermal conductivity is. In 
view of strength and easiness in forming the heat-melting ink layer, the thickness of the substrate is most pre- 
ferably approximately 3 to 50 urn. The heat-melting ink layer is formed on one surface of the substrate. The 
other surface of the substrate may be provided with a back coating formed of a heat-resistant resin. 

The heat-melting ink layer is formed from coloring materials such as an organic pigment and an inorganic 
pigment and a vehicle. The vehicle includes natural waxes such as plant-derived wax, animal-derived wax, min- 
eral-derived wax and petroleum-derived wax, synthetic wax, higher fatty acid, higher fatty acid derivative and 
a resin having a softening point of 200°C or lower. 

In the present invention, the marking film is imparted with heat-sensitive image receiving properties, and 
there is used the thermal transfer ribbon obtained by forming a separable layer on a substrate and then forming 
a coloring ink layer consisting essentially of a coloring material and a resin but containing no wax on the sep- 
arable layer. Therefore, a recorded portion in the marking film has excellent surface strength and adhesion. 
A wax contained in the coloring ink layer serves to improve the heat sensitivity during the transfer. However, 
the marking film having a character or pattern recorded thereon shows a decrease in durability, particularly 
scratch resistance and adhesion, in a high-temperature environment (around 40°C). When the coloring ink con- 
tains about 5 % by weight of a wax, the marking film having a recording shows a decrease to some extent in 
the above properties as compared with a case where no wax is contained. When the coloring ink contains about 
20 % by weight of a wax, the above properties clearly deteriorate, and in particular, the scratch resistance 
greatly deteriorates. When the coloring ink contains 50 % or more of a wax, the above properties deteriorates . 
by 50 percent or more. The heat sensitivity decreases when the coloring ink layer contains no wax. However, 
this decrease in heat sensitivity can be fully compensated by the thermal transfer image receiving properties 
of the marking film. 

The coloring material/resin weight ratio of the coloring ink layer specially has an influence on the undercolor 
concealing performance, color density and resolution. When the coloring material is an organic pigment the 
above ratio is preferably 0.5 to 4. When the coloring material is an inorganic pigment, the above ratio is pre- 
ferably 0.5 to 6 since inorganic pigments have greater specific gravity. When the above weight ratio is smaller 
than the above range, the concealing performance, i.e., the color density decreases, and the coloring ink layer 
shows too high film strength to obtain sharpness during the transfer. That is, the resolution decreases. When 
the above weight ratio is greater than the above range, the adhesion and abrasion resistance decrease. The 
coloring ink layer may contain known additives in an amount of 5 % by weight or less based on t he total amount 
of solid contents as required. The thickness of the coloring ink layer is preferably 0.3 to 5 jim nore preferably 
0.5 to 3 urn. 

The releasing layer is composed from a wax and a resin, while the separable layer may further contain 
known additives such as a coloring material, a pigment dispersant, an antistatic agent, a plasticizer and an ul- 
traviolet absorbent as required. The thickness of the releasing layer influences the transferring performance, 
and it is preferably 0.1 to 3 um. more preferably 0.3 to 2 urn. 

The resin used in the heat-melting ink layer is selected from those having a softening point of 200°C or 
lower, such as polyvinyl acetate, a vinyl chloride/vinyl acetate copolymer, polyethylene, polypropylene, polya- 
cetal, an ethylene/vinyl acetate copolymer, an ethylene/acrylate copolymer, an a-olef in/maleic anhydride co- 
polymer, an esterification product of an a-olef in/maleic anhydride copolymer, polystyrene, polyacrylate, poly- 
methacryiate. an a-olef in/maleic anhydride/vinyl group-containing monomer copolymer, a styrene/maJeic an- 
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hydride copolymer, a styrene/acrylate copolymer, polyamide, an epoxy resin, a xylene resin, a ketone resin, a 
petroleum resin, rosin or rosin derivatives, a coumarone-indene resin, a terpene resin, a polyurethane resin, 
synthetic rubbers such as styrene-butadiene rubber, polyvinyl butyral, nitrile rubber, acryl rubber and ethy- 
lene/propylene rubber, a polyester resin, nitrocellulose, cellulose derivatives, sucrose esters. Above all, pre- 
ferred are a resin obtained by copolymerizing an a-olefin having at least 6 carbon atoms, maleic anhydride 
and (meth)acryiate, sucrose octabenzoate (included in sucrose esters) and sucrose octaacetate (included in 
sucrose esters) in view of their heat sensitivity. 

When an adhesive layer is laminated on a coloring ink layer, preferred are a resin, as a main component 
of the adhesive layer, obtained by copolymerizing at least one compound selected from the group of a-olefin 
having at lease 6 carbon atom, maleic anhydride and (meth)acrylate for improving the adhesion and transfer 
properties. 

The heat-melting ink layer can be formed by any known method such as a hot melt coating method or, 
preferably, a gravure coating method. 

According to the present invention, highly vivid and accurate images including characters and patterns can 
be formed on the marking film containing the heat adhesive resin having heat-melting ink receiving properties, 
or on the marking film having the heat-sensitive image-receiving layer, in a facile operation. Therefore, the 
pattern processing can be easily carried out with immediate productivity at a low cost without carrying out com- 
plicated steps. Further, a marking film on which images including characters and patterns have been recorded 
can be fully practically used, since it retains flexibility, surface smoothness , dimensional stability and weath- 
erability which are all required for practical use of marking films and since the heat-melting ink shows excellent 
adhesion. 

The present invention will be explained more in detail hereinafter. In Examples, "part" stands for "part by 
weight". 



Preparation Example 1 - Marking film A 




The raw materials for a marking film A and their amounts were as shown below. 




- Film - 


Titanium oxide pigment (TIPAQUE CR80, supplied by Ishihara Sangyo Kaisha, Ltd.) 


30 parts 


□quid polyester plasticizer (ADEKACIZER PN260, supplied by Asahi Denka Kogyo K.K.) 


20 parts 


Liquid phthalic acid ester plasticizer (DOP, supplied by Chisso Corp.) 


15 parts 


Heat-bonding resin (JONCRYL 611, styrene-acrylic resin, softening point 105°C, supplied 
by Johnson Polymer Corp.) 


20 parts 


Heat stabilizer (BZ100C, supplied by Katsuta Kako K.K.) 


3 parts 


Ultraviolet absorbent (TINUVIN 326, supplied by Ciba Geigy) 


2 parts 


Solvent (xylene/diisobutyi ketone = 1/1) 


284 parts 


Vinyl chloride resin (2EON 24, polymerization degree 1,300, supplied by Nippon Zeon Co., 
Ltd.) 


100 parts 


Lubricant (stearyl alcohol) 


1 part 



- Adhesive - 


Acrylic pressure-sensitive adhesive (ORIBAIN BPS4089B, supplied by Toyo Ink Mfg. Co., 
Ltd.) 

Isocyanate hardener agent (ORIBAIN BHS4089B, supplied by Toyo Ink Mfg. Co., Ltd.) 


1 00 parts 
0.87 part 



The titanium oxide pigment and the plasticizerswere preliminarily mixed, and the mixture was fully kneaded 
with a three-roll mill to prepare a coloring paste. Then, heat adhesive resin, the heat stabilizer, the ultraviolet 
absorbent and the lubricant were dissolved in the solvent to prepare a resin solution. The vinyl chloride resin 
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powder and the above- prepared paste were added to the resin solution such that the total solid content was 
about 60 %, and the mixture was fully stirred with a mixer with cooling to give a sol paste. The sol paste was 
fully defoamed and applied to a separable paper sheet with an applicator such that the dry coating thickness 
was about 100 urn, and the applied paste was fully dried with hot air to give a resin film. 

Separately, there was prepared a releasable paper sheet which had been formed by coating both surfaces 
of a 100 urn thick paper sheet with polyethylene and treating one surface of the resultant polyethylene-lam- 
inated film with a releasing agent An adhesive obtained by fully mixing and stirring the above raw materials 
for an adhesive was applied to the releasable paper sheet such that the dry weight was 25 gr/m2 and dried 
at 100°C for 2 minutes. This adhesive had an initial adhesion strength of 1,200 gr/25 mm width (JIS-Z0237. 
adhesive tape-adhesive sheet test method), and after it was allowed to stand at 65°C at 80 % RH for 168 hours, 
it showed an adhesion strength of 1,500 gr/25 mm width. This adhesive-applied releasable paper sheet and 
the above-prepared resin film were laminated to give the intended adhesive-applied marking film A. Then, the 
separable paper sheet was taken off. 

15 Preparation Example 2 - Marking film B 

An adhesive-applied marking film B was obtained in the same manner as in Preparation Example 1 except 
that the heat adhesive resin "JONCRYL 61 1 • was replaced with sucrose octabenzoate (MONOPET SB, melting 
point 78°C, supplied by Daiichi Kogyo Seiyaku Co., Ltd.). 
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Preparation Example 3 - Marking film C 

The raw materials for a marking film C and their amounts were as shown below. 



- Film - 



Titanium oxide pigment (TIPAQUE CR80. supplied by Ishihara Sangyo Kaisha. Ltd.) 

Vinyl chloride resin (2EON 24, polymerization degree 1.300, supplied by Nippon Zeon Co 
Ltd.) 

Heat-bonding resin (VYLON 103, softening point 158°C, saturated polyester resin supplied 
by Toyobo Co., Ltd.) 

Liquid polyester plasticizer (ADEKACIZER PN260, supplied by Asahi Denka Kogyo K.K.) 
□quid phthalic acid ester plasticizer (DOP, supplied by Chisso Corp.) 
Heat stabilizer (BZ100C, supplied by Katsuta Kako K.K.) 
Ultraviolet absorbent (TINUVIN 326, supplied by Ciba Geigy) 



30 parts 
1 00 parts 

20 parts 

20 parts 
15 parts 
3 parts 
2 parts 





1 part 


- Adhesive - 


Acrylic pressure-sensitive adhesive (ORIBAIN BPS4294, supplied by Toyo Ink Mfq Co 
Ltd.) " 

Isocyanate hardener agent (ORIBAIN BHS4089B, supplied by Toyo Ink Mfg. Co., Ltd.) 


100 parts 
2 parts 



The titanium oxide pigment and the plasticizers were preliminarily kneaded with a two-roll mill. Then, the 
heat adhesive resin, the heat stabilizer, the ultraviolet absorbent, the vinyl chloride resin and the lubricant were 
added to the above-kneaded mixture, and the mixture was fully kneaded while it was melted under heat. The 
resultant kneaded mixture was rolled under heat with a calender roll to give a resin film having a thickness of 
about 100 urn. 

An adhesive obtained by fully mixing and stirring the above raw materials for an adhesive was applied to 
the same releasable paper sheet as that used in Preparation Example 1 such that the dry weight was 25 gr/m*, 
and fully dried with hot air. This adhesive had releasability and had an initial adhesion strength of 500 gr/25 
mm width (JIS-Z0237, adhesive tape adhesive sheet test method), and after it was allowed to stand at 65°C 
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at 80 % RH for 168 hours, it showed an adhesion strength of 750 gr/25 mm width. This adhesive-applied re- 
leasable paper sheet and the above- prepared resin film were laminated to give the intended adhesive-applied 
marking film C. 



5 


Preparation Example 4 - Marking film D 

The raw materials for a marking film D and their amounts were as shown below. 






- Film - 


10 


Titanium oxide pigment (TIPAQUE CR80, supplied by Ishihara Sangyo Kaisha, Ltd.) 


30 parts 




Polyurethane resin (dicyclohexylmethane diisocyanate/polyhexamethylene carbonate diol 
(Mw 1 ,000)/propylene glycol/isophoronediamine = 4/1/1/1 (molar ratio)) 


100 parts 


15 


Heat-bonding resin (VYLON 103, softening point 158°C, saturated polyester resin supplied 
by Toyobo Co., Ltd.) 


20 parts 




Ultraviolet absorbent (TINUVIN 326, supplied by Ciba Geigy) 


2 parts 


20 


Lubricant (stearyl alcohol) 


1 part 


Solvent (cydohexanone/diisobutyl ketone = 2/1) 


400 parts 


25 


The above raw materials were fully dispersed and mixed in a ball mill to obtain a casting solution. The cast- 
ing solution was applied to a separable paper sheet with an applicator such that the dry coating thickness was 
about 100 urn. and fully dried with hot air to give a resin film. 




Preparation Example 5 - Marking film E 




30 


The raw materials for a marking film E and their amounts were as shown below. 




• Imaoe receiving layer - 






Heat-bonding resin (DESMOCOLL 530, softening point 85°C, polyurethane resin, supplied 
by Sumitomo Bayer Urethane Co., Ltd.) 


1 0 parts 


35 


Ultraviolet absorbent (TINUVIN 326, supplied by Ciba Geigy) 


2 parts 




Solvent (toluene/methyl isobutyt ketone = 5/1) 


88 parts 


The heat adhesive resin and the ultraviolet absorbent were fully dissolved in the solvent The resultant sol- 
40 ution was applied to a commercially available, 80 urn thick white polyurethane resin film such that the dry coat- 
ing thickness was 0.5 urn, and fully dried with hot air to form a heat-sensitive image-receiving layer on the 
polyurethane resin film. Thereafter, the so-obtained film and the same adhesive-applied releasable paper 
sheet as that described in Preparation Example 3 were laminated to give an adhesive-applied Marking film E. 


45 Preparation Example 6 - Marking film F 




The raw materials for forming the image- receiving layer of a marking film F and their amounts were as 
shown below. 


50 


- Image receiving layer - 




Heat-bonding resin (VYLON 130, Tg 15°C, polyester resin, supplied by Toyobo Co., Ltd.) 


5 parts 


55 


Heat-bonding resin (MONOPET SB, melting point 78°C, sucrose octabenzoate, supplied by 
Daiichi Kogyo Seiyaku Co., Ltd.) 


5 parts 




Solvent (toluene/methyl isobutyl ketone = 5/1) 


90 parts 



9 



BNSDOCID: <EP 058394OA2_L> 



EP 0 583 940 A2 



An adhesive-applied marking f Sm F was obtained in the same manner as in Preparation Example 5 except 
that the white polyurethane resin film was replaced with a commercially available, 80 urn thick transparent 
vinyl chloride resin film and that the raw materials for an image receiving layer were changed as described 
above. The mixture of the above heat adhesive resins had Tg of 42°C. 

Preparation Example 7 - Marking film G 



Theraw materials for forming an image receiving layer and their amounts were as shown below. 



- Image receiving layer - 


Heat-bonding resin (PLACCEL H7, melting point 60°C. polycaprolactone, supplied by Daicel 
Chemical Industries, Ltd.) 

Solvent (toluene/methyl isobutyl ketone = 5/1) 


10 parts 
90 parts 



The heat adhesive resin was completely dissolved in the solvent. The resultant solution was applied to a 
commercially available, 100 urn thick white polyethylene terephthalate (PET) film with a bar coater such that 
the dry coating thickness was 1 urn, and fully dried with hot air to form a heat-sensitive image-receiving layer 
whereby a marking film G was obtained. 



Preparation Example 8 - Marking film H 



The raw materials for an image receiving layer and their amounts were as shown below. 



- Image receiving layer - 


Heat-bonding resin (VYLON 130, Tg 15°C, polyester resin, supplied by Toyobo Co., Ltd.) 


12 parts 


Fluorine-containing copolymer resin (FT-130, softening point 95°C, supplied by Asahi Glass 
Co.. Ltd.) 


3 parts 


Solvent (toluene/methyl ethyl ketone = 5/1) 


85 parts 


A marking film F was obtained in the same manner as in Preparation Example 7 except that the component 
for an image receiving layer was changed as described above. The mixture of the above heat adhesive resins 
had Tg of 18°C. 


Preparation Example 9 - Marking film I 




The raw materials for an image receiving layer and their amounts were as shown below. 




- Image receiving layer - 


Heat-bonding resin (VYLON 103, Tg 155°C, polyester resin, supplied by Toyobo Co., Ltd.) 


8 parts 


Silicon-modified urethane resin (DAIAROMER SP2105, softening point 95°C, supplied by 
Dainichiseika Colour & Chemicals Mfg. Co.. Ltd.) 


2 parts 


Solvent (toluene/methyl ethyl ketone = 1/1) 


90 parts 



An adhesive-applied marking film I was obtained in the same manner as in Example 5 except that the raw 
materials for an image receiving layer were changed as described above. The mixture of the heat adhesive 
resins had a softening point of 150°C. 



Preparation Example 10 - Marking film J 

The raw materials for an image receiving layer and their amounts were as shown below. 
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- Image receiving layer (1) - 



Heat-bonding resin (KEMIT R99, Tg -19°C, polyester resin, supplied by Toray Industries, Inc.) 
Solvent (toluene/methyl ethyl ketone = 1/1) 



15 parts 
85 parts 



- Image receiving layer (2) - 



Heat-bonding resin (VYLON 103, Tg 155°C, polyester resin, supplied by Toyobo Co., Ltd.) 
Solvent (toluene/methyl ethyl ketone = 1/1) 



15 parts 
85 parts 



The heat adhesive resin for an image receiving layer (1 ) was completely dissolved in the solvent, and the 
resultant solution was applied to a commercially available. 100 urn thick white vinyl chloride resin film with a 
bar coater such that the dry coating thickness was 0.5 urn. and fully dried with hot air to form a heat-sensitive 
image receiving layer (1). Then, the heat adhesive resin for an image receiving layer (2) was completely dis- 
solved in the solvent, and the resultant solution was applied to the above-formed image receiving layer (1) 
with a bar coater such that the dry coating thickness was 0.1 urn, and fully dried with hot air to form a heat- 
sensitive image receiving layer (2). Then, the so-obtained film and the same adhesive-applied paper sheet as 
that obtained in Preparation Example 1 were laminated in the same manner as in Preparation Example 1 to 
give a marking film J. 

Preparation Example 11 - Marking film K 

The raw materials for an image receiving layer (2) and their amounts were as shown below. 



Image receiving layer (2) ■ 



Heat-bonding resin (VYLON 103, Tg 158°C, polyester resin, supplied by Toyobo Co., Ltd.) 

Silicon-modified urethane resin (DAiAROMER SP2105, softening point 95°C, supplied by 
Dainichiseika Colour & Chemicals Mfg. Co., Ltd.) 

Solvent (toluene/methyl ethyl ketone = 1/1) 



10 parts 
5 parts 
85 parts 



The same heat adhesive resin for an image receiving layer (1) as that used in Preparation Example 10 
was completely dissolved in the same solvent as that used in Preparation Example 10, and the resultant sol- 
ution was applied to a commercially available, 70 urn thick white polyurethane resin film with a bar coater such 
that the dry coating thickness was 0.5 urn, and fully dried with hot air to form a heat-sensitive image receiving 
layer (1). Then, the heat adhesive resin for an image receiving layer (2) was completely dissolved in the solvent, 
and the resultant solution was applied to the above^formed image receiving layer (1) with a bar coater such 
the dry coating thickness was 0.1 um, and fully dried with hot air to form a heat-sensitive image receiving layer 
(2), whereby a marking film K was obtained. The mixture of the resins for the heat-sensitive image receiving 
layer (2) had a softening point of 150°C. 

Preparation Example 12 - Marking film L 

The same adhesive processing as that in Preparation Example 1 was worked on a commercially available, 
100 \un thick white vinyl chloride resin film to obtain a marking film L. 

Preparation Example 13 - Thermal transfer ribbon 1 

The raw materials for a separable layer and their amounts and the raw materials for a coloring ink layer 
and their amounts were as shown below. 
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- Separable layer - 


Ethylene-vinyl acetate copolymer resin (EVAFLEX V577-2, supplied by Du Pont-Mitsul Poly- 
chemicals Co.. Ltd.) 


5 parts 


Carnauba wax (Carnauba wax No. 1, supplied by Noda Wax) 
Toluene 

Isopropyl alcohol 


20 parts 
50 parts 
25 parts 




- Coloring ink layer - 


Polyester resin (VYLON 200, supplied by Toyobo Co., Ltd.) 

Sucrose octabenzoate (MONOPET SB, supplied by Diichi Kogyo Seiyaku Co., Ltd.) 

Carbon black 

Dispersant 

Toluene 

Methyl ethyl ketone 


4 parts 
6 parts 
10 parts 
0.5 part 
40 parts 
40 parts 



The raw materials for a separable layer were fully dispersed and mixed with a ball mill to prepare a coating 
solution. The coating solution was applied to one surface of a 4.5 ujn thick polyethylene terephthalate film by 
a gravure coating method such that the dry coating thickness was 1 urn. The other surface of the polyethylene 
terephthalate film had a heat-resistant back coating. The raw materials for a coloring ink layer were fully dis- 
persed anc mixed with a sand mill to prepare a coating solution. The coating solution was applied to the sep- 
arate layer by a gravure coating method such that the dry coating thickness was 1 urn to form a coloring ink 
layer, whereby a thermal transfer ribbon 1 was obtained. 

Preparation Example 14 - Thermal transfer ribbon 2 



The raw materials for a coloring ink layer and their amounts were as shown below. 





- Coloring ink layer - 




Polyester resin (VYLON 103, supplied by Toyobo Co., Ltd.) 


10 parts 


40 


Carbon black 


10 parts 




Dispersant 


0.5 part 




Toluene 


40 parts 


45 


Methyl ethyl ketone 


40 parts 



A thermal transfer ribbon 2 was obtained in the same manner as in Preparation Example 13 except that 
the raw materials for a coloring ink layer were changed as described above. 

so Preparation Example 15 - Thermal transfer ribbon 3 

The raw materials for a coloring ink layer and their amounts were as shown below. 

55 
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- Coloring ink layer - 




Acrylic resin (DAI ANAL BR112, supplied by Mitsubishi Rayon Co., Ltd.) 


7 parts 


5 


Sucrose octabenzoate (MONOPET SB, supplied by Daichi Kogyo Seiyaku Co., Ltd.) 


3 parts 




Carbon black 


10 parts 




Dispersant 


0.5 part 


10 


Toluene 


40 parts 




Methyl ethyl ketone 


40 parts 


15 


A thermal transfer ribbon 3 was obtained in the same manner as in Preparation Example 13 except that 
the raw materials for a coloring ink layer were changed as described above. 




Preparation Example 16 - Thermal transfer ribbon 4 






The raw materials for a coloring ink layer and their amounts were as shown below. 




20 


- Coloring in layer - 




ct-Olefin/maleic anhydride/butyl methacrylate copolymer resin (molar ratio = 1/1/1 Mw = 
50,000) 


10 parts 


25 


Carbon black 


8 parts 




Dispersant 


0.5 part 




Methyl isobutyl ketone 


40 parts 


30 


Methyl ethyl ketone 


40 parts 



A thermal transfer ribbon 4 was obtained in the same manner as in Preparation Example 13 except that 
the raw materials for a coloring ink layer were changed as described above. 

35 Preparation Example 17 - Thermal transfer ribbon 5 



The raw materials for a coloring ink layer and their amounts were as shown below. 



- Coloring ink layer - 


Polyester resin (KEMIT SQ1380, supplied by Toray Industries, Inc.) 


14 parts 


Carbon black 


6 parts 


Dispersant 


0.1 part 


Toluene 


40 parts 


Methyl ethyl ketone 


40 parts 



A thermal transfer ribbon 5 was obtained in the same manner as in Preparation Example 13 except that 
the raw materials for a coloring ink layer were changed as described above. 

Preparation Example 18 - Thermal transfer ribbon 6 



The raw materials for an adhesive layer and their amounts were as shown below. 
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- Adhesive layer - 


a-Olefin/maleic anhydride/butyl methacryiate copolymer resin (molar ratio = 1/1/1 Mw = 






50,000) 


10 


parts 


Toluene 


45 


parts 


Methyl ethyl ketone 


40 


parts 
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1Q A coating solution for an adhesive layer, obtained from the above raw materials, was applied to the coloring 

ink layer of the same thermal transfer ribbon 1 as that obtained in Preparation Example 13 by a gravure coating 
method to form an adhesive layer having a dry coating thickness of 0.5 urn, whereby a thermal transfer ribbon 
6 was obtained. 



Preparation Example 19 - Thermal transfer ribbon 7 

The raw materials for a coloring ink layer and their amounts were as shown below. 



Coloring ink layer - 



Terpene resin (POLYSTAR T-100, supplied by Yasuhara Yushi Kogyo Co., Ltd.) 

Carnauba wax 

Carbon black 

Dispersant 

Toluene 



5 parts 
12 parts 

3 parts 
0.1 part 
80 parts 



A thermal transfer ribbon 7 was obtained in the same manner as in Preparation Example 13 except that 
the raw materials for a coloring ink layer were changed as described above. 

Preparation Example 20 - Thermal transfer ribbon 8 

The raw materials for a heat-melting ink layer and their amounts were as shown below. 



Heat-melting ink layer - 



Ethylene-vinyl acetate copolymer resin (EVAFLEX V577-2, supplied by Du Pont-Mitsui Poly- 
chemicals Co., Ltd.) 

Carbon black 

Dispersant 

Carnauba wax 

Paraffin wax (melting point 155°F) 



8 parts 

20 parts 
2 parts 
60 parts 
1 0 parts 



55 



The above raw materials for a heat-melting ink layer were melted, fully dispersed and mixed under heat 
with a three-roll mill to give a heat-melting ink composition. This composition was applied to one surface of a 
4.5 Mm thick polyethylene terephthalate film whose other surface had been coated with a heat-resistant back 
coating by a hot melt coating method to form a heat-melting ink layer having a thickness of 4 Mm, whereby a 
thermal transfer ribbon 8 was obtained. 

Thermal transfer recording method 

The thermal transfer recording was carried out using various combinations of the marking films and ther- 
mal transfer ribbons by means of a thermal transfer copying machine (Parette EC-10, supplied by Fuji Xerox 
Co., Ltd.). J 
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Examples 

The marking films and thermal transfer ribbons were combined as follows. 



Examples 


Marking film 


Thermal transfer ribbon 


1 


F 


1 


2 


G 


3 


3 


B 


1 


4 


A 


4 


5 


o 




6 


c 




7 


E 


4 


8 


H 


5 


9 


I 


1 


10 


J 


2 


11 


K 


3 


12 


G 


6 



Comparative Examples 

The marking films and the thermal transfer ribbons were combined as follows. 



Comparative Examples 


Marking film 


Thermal transfer ribbon 


1 


L 


6 


2 


L 


7 


3 


L 


1 


4 


C 


7 


5 


E 


8 



The marking films to which characters or patterns were thermal-transferred in Examples and Comparative 
Examples were evaluated for outdoor weatherability, abrasion resistance, scratch resistance, adhesion and 
peelability of marking film as follows. 

* Outdoor weatherability 

A marking film to which a character or pattern was thermal-transferred ("recorded marking film" 
hereinafter) was set at an outdoor exposure tester positioned toward south at an angle of 45° from a 
horizontal line, and allowed to stand for 6 months. 

* Abrasion resistance 

A recorded portion was evaluated by a coloring fastness to rubbing test (JIS L-0823). 

* Scratch resistance 

A recorded portion was evaluated by a pencil hardness test (JIS K-5401). 

* Adhesion 

A cellophane tape (18 mm width Cellotape, supplied by Nichiban Ltd.) was attached to a recorded 
portion and forcibly peeled. The peeling degree of a recorded portion was evaluated. 

* Peelability of marking film 

A recorded marking film was attached to a smooth surface of a stainless steel sheet and bonded 
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thereto with a 2 kg roller. Then, the stainless steel sheet with the recorded marking film attached thereto 
was allowed to stand in an environment having a temperature of 65°C and RH of 80 % for 168 hours, 
and then allowed to stand in an environment having a temperature of 23°C and RH of 65 % for 24 hours! 
The recorded marking film was peeled off from the stainless steel sheet, and the re-releasability was 
evaluated by observing whether or not there was a residual adhesive on the stainless steel sheet 
Table 1 shows the results. 



Table 1 





Resolution 


Outdoor 


Abrasion 


Scratch 


Adhesion 


Peel- 






weather- 


resi stance 


resi stance 




abi 1 i 






abi 1 i ty 










Ex. 1 


A 


A 

A 


A 
rt 


A 
fi 


A 


A 


Ex.2 


A 

A 


A 

A 


A 
n 


A 


A 


A 


Ex. 3 


A 

A 


A 

A 


AB 


AB 


AB 


X 


Ex.4 


A 


AB 


AB 


AB 


A 


X 


Ex.5 


A 


AB 


AB 


AB 


AB 




Ex.6 


A 


A 


AB 


AB 


AB 


A 


Ex.7 


A 


AB 


A 


A 


A 


A 


Ex.8 


B 


A 


A 


A 


A 




Ex.9 


A 


AB 


A 


A 


A 


A 


Ex.10 


A 


A 


A 


A 


A 


X 


Ex.11 


A 


AB 


A 


A 


A 




Ex.12 


A 


A 


A 


A 


A 




CEx.l 


A 


A 


BX 


BX 


X 


X 


CEx.2 


A 


A 


X 


X 


X 


X 


CEx.3 


A 


A 


AB 


AB 


X 


X 


CEx.4 


A 


A 


B 


B 


B 


A 


CEx.5 


A 


AB 


X 


X 


B 


A 



Notes: Ex. = Example, CEx. = Comparative Example 
A = Excellent, B = Good, X = Poor 



Claims 

1. A thermal transfer recording method which comprises thermally transferring an image onto a marking 
film from a thermal transfer ribbon, wherein the marking film is a plastic film containing a heat adhesive 
resin or is a plastic film on which a heat-sensitive image-receiving layer composed mainly of a heat ad- 
hesive resin is formed and the thermal transfer ribbon is a laminate comprising a substrate and, in order 
on one surface of the substrate, a separable layer and a coloring ink layer consisting essentially of a resin 
and coloring material. 

2. A method according to claim 1 , wherein the heat adhesive resin has a glass transition temperature of -30 to 
80°C. 

3. A method according to claim 1 or 2, wherein the heat adhesive resin has a softening or melting point of 
40to180°C. 

4. A method according to any one of the preceding claims wherein the plastic film is formed of at least one 
resin selected from a polyvinyl chloride resin, a urethane resin and a polyester resin. 
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5. A method according to any one of the preceding daims wherein the heat adhesive resin contains a poly- 
caprolactone of the formula -(CH 2 CH 2 CH 2 CH2CH 2 COO) n «. 

6. A method according to any one of claims 1 to 4 wherein the heat adhesive resin contains a sucrose ester. 

7. A method according to any one of the preceding claims wherein the coloring ink layer contains a sucrose 
ester as the resin. 

8. A method according to any one of the preceding claims wherein the surface of the marking film to which 
the image is not transferred is provided with a releasable layer through an adhesive layer. 

9. A method according to claim 8. wherein the adhesive layer has an adhesion strength of 50 to 1,000 gr/25 
mm width when measured according to JIS-Z0237 adhesive tape.adhesive sheet test method. 

10. A method according to any one of the preceding claims wherein the thermal transfer ribbon is a laminate 
comprising a substrate and, in order on the substrate, a separable layer, a coloring ink layer and an ad- 
hesive layer 

11. A method according to claim 10, wherein the adhesive layer contains a resin obtained by copolymerizing 
at least one compound selected from an a-olef in having at least 6 carbon atoms, maleic anhydride and 
(meth)acrylate. 
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